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1. Introduction
The S-NAPTR procedure used as a Dynamic Delegation Discovery System (DDDS) application procedure is a powerful tool to find hosts based on domain names, provisioned application services and protocols. However, the use of DDDS and its terminology is not the most obvious anymore when compared to “old fashioned” DNS. This document tries to clarify some parts of the 3GPP TS 29.303 and align it better with the DDDS definitions.

2. Reason for Change
The present TS 29.303 has language that is not always according to the S-NAPTR and DDDS specifications. These naming related issues are corrected in order to make the specification more aligned with the S-NAPTR and DDDS definitions.
This change request also contains several editorial corrections.

3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.303 v0.1.0.
* * * First Change * * * *

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905[1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1]. 
DNS


Domain Name System
DDDS


Dynamic Delegation Discovery Service
Editor’s note: To be completed or section removed.
* * * Next Change * * * *

4.1.3
SRV

The SRV resource record is defined in IETF RFC 2782 [8] and allows DNS administrators to use pool of servers for a single domain, to move services from host to host, and to designate some hosts as primary servers for a service from a pool of hosts. A resolver can ask for a specific service/protocol combination for a specific domain name and get back a Fully Qualified Domain Names (FQDN) of any available servers.
4.2
Selecting Domain Names
Editor’s note: This subclause will describe how to select an appropriate domain name for each use case where DNS is needed.

When using the S-NAPTR procedure under the DDDS framework, it becomes essential which domain name gets used for querying the actual NAPTR records.  In the S-NAPTR procedure, the Application-Unique String used by the DDDS algorithm is the domain name for which the information of the services, protocols and actual canonical node names are sought. Related to the Application-Unique String, the First well-Known Rule of the DDDS algorithm in the S-NAPTR procedure outputs the same domain name that constitutes the Application-Unique String. For each node type in EPC that can be queried for information using the S-NAPTR procedure, the authoritative DNS server for the given domain shall be provisioned with unique domain name for each EPC node or some other identifier (for example one based on APN, TAI,GUTI, etc) and corresponding NAPTR records.
* * * Next Change * * * *

4.3.3.1
General
There are potential use cases where a node has a logical name of a peer or other identifier but does not have the protocols it supports. The DNS NAPTR records for any of the services in Table 4.3.1-1 can be provisioned at the nodes logical name. The node logical name here equals to the domain name under which NAPTR records are provisioned. This allows any peer to discover the available services of any other peer based on node’s logical name.

4.3.3.2
Procedure

These procedures are employed when any core network node has the fully qualified domain name of a node and needs to find one or more services at that node. 

Note: There are three likely sources of the node name. O&M provisioned, 3GPP specified based on some other identifier (such as GUTI, TAC, IMSI, MISDN etc.), or the canonical node name obtained from the S‑NAPTR.  Note that a node can have more than one name but there should be only one canonical name. (CNAME records can be used to create aliases for the canonical name) 

To use this function the DNS records for the node shall be provisioned consistently with the S-NAPTR procedure.   Usually, that means a record set with one NAPTR record for each protocol using "a" flag and the service field populated with the service and proto value. If a more sophisticated load balancing or non standard ports are desired, NAPTR with "s" flag for each protocol and the SRV records with relative weighting for each interface. 


A DNS client using the function shall use the S-NAPTR procedure with the FQDN of the node as the Application-Unique String. If all protocols are desired the client simply runs the procedure as if all protocols match set wise at the top level record. 

4.3.3.3
Services of a PGW from PGW node name

A UE with both a 3GPP access capability and non-3GPP access capability can roam in and out of the 3GPP network while still keeping the same PDN connection.  Currently one non-3GPP technology is PMIPv6 based.  

To support roaming the HSS (or AAA) server can have a FQDN of a particular PGW node. One reason for using a FQDN instead of an IP address is that a PGW can be multihomed (i.e. more than one IP address). The main use case is when the PGW interface needs to be changed between PMIP ( GTP. Even if each interface type only uses one IP address, the different interfaces can still use different IP addresses, most notable roaming and non-roaming interfaces are likely to firewalled off from each other. 

To get the allowed PMIPv6 interfaces the S-NAPTR procedure shall be used with "Service Parameters" of 

"x-3gpp-pgw:x-s5-pmip" ,  "x-3gpp-pgw:x-s8-pmip" etc.  

and the Application-Unique String set to the FQDN of the specific PGW node. For example, an operator might provision a PGW name at:
gw1.pgw.nodes.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org
Similarly for the GTP interfaces the S-NAPTR procedure shall use "Service Parameters" of 

"x-3gpp-pgw:x-s5-gtp" ,  "x-3gpp-pgw:x-s8-gtp" etc.  

and the Application-Unique String set to the FQDN of the specific PGW node. It is also possible to leave “Service Parameters” logically unspecified in the S-NAPTR procedure in order to identify all interfaces for all supported protocols.
Note:
The S-NAPTR procedure will still only return provisioned NAPTR records with applicable Service Parameters. 
The S-NAPTR procedure returns either one SRV record set, or one A record set and/or one AAAA record set at a time. The records are then used to contact the node using the priority and statistical weights in the SRV record set as per IETF RFC 2782 [8] and random selection within the A/AAAA record set.

4.3.3.4
Services of a MME from MME node name (or GUTI)

In many scenarios the old MME must be contacted by the new MME. 

The MME owning a UE assigns a Globally Unique Temporary Identity (GUTI) to the UE which the UE has as well.  

The GUTI has a UE identifier portion and a Unique MME Identifier (GUMMEI) portion. 

The GUMMEI is constructed from MCC, MNC ,MME Group ID (MMEGI) and an MME Code (MMEC).

The DNS naming of an MME node is to specified by 3GPP of the form: 

mmec<MMEC>.mmegi<MMEGI>.mme.epc.mnc<MNC>. mcc<MCC>.3gppnetwork.org
Operators will provision NAPTR records located at that FQDN for all interfaces for the MME. 

So to find all services of an MME based on the GUTI the S-NAPTR procedure shall use "Service Parameters" of 

" x-3gpp-mme:x-s10 ", "x-3gpp-mme:x-s11",  etc.  
and set the Application-Unique String to the FQDN
mmec<MMEC>.mmegi<MMEGI>.mme.epc.mnc<MNC>. mcc<MCC>.3gppnetwork.org
with the initial query targeted at the fully qualified domain name of the node to find the s10, s11, etc. interfaces  (or all protocols can be done at once to identify all interfaces). 
* * * Next Change * * * *

5.1.1.1
General
The procedures here give a list of possible PGWs and their interfaces that serve a particular APN. This is very similar to the existing function that resolves the GGSN IP address based on an APN.

However, the Release-8 behaviour includes more functionally than pre-Release-8 systems since the PGW now can support more than one protocol and there is sometimes a desire to have the PGW and SGW collocated or topologically close to each other (with respect to the network topology), if possible. New DNS records are required to distinguish between different protocols and interfaces and assist in the more complicated selections.
The authoritative DNS server responsible for the “apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org” domain shall provision NAPTR records for the given APN and corresponding PGWs under the FQDN:

<APN-NI>.apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org
5.1.1.2
Discovering a PGW for a 3GPP Access - S8/Gp roaming case
Assuming the SGW is in the visiting network and the APN to be selected is in the home network then the S-NAPTR procedure shall use "Service Parameters" of

"x-3gpp-pgw:x-s8-gtp", "x-3gpp-pgw:x-s8-pmip", "x-3gpp-ggsn:x-gp"
and set the Application-Unique String to the FQDN

<APN-NI>.apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org
The S-NAPTR procedure returns either an SRV record set or an A/AAAA record set. The records are then used to contact the node (using the statistical weights in the SRV record set as per IETF RFC 2782 [8] and random selection within the A/AAAA record sets). 
The above procedure shall be used by the MME to select the PGW.

NOTE: The GGSN records would be used if there was no PGW for that APN.

The PGW and SGW cannot be collocated in this case since the SGW and PGW are in different operator networks. This makes the DNS procedure actually easier than the non-roaming case.

In the above procedure the selected PGW node name, port and selected type (GTP vs. PMIP) shall be stored in the MME on a PDN basis.

Editor's Note: It is for FFS if the IP address is also stored separately.

3GPP TS 23.401 [11] currently indicates only one of PMIP or GTP will be used based on roaming agreements so the above query would actually not require both gtp and pmip. The operator could use the order field in the NAPTR records to accomplish an optional fallback to the other protocol type.

5.1.1.3
Discovering a PGW for a 3GPP Access - S5/Gn intra-operator existing PDN
Assuming the SGW is already selected and fixed by having an existing PDN connection and a UE attempts to create a new PDN connection for a different APN in the users home network, then the MME shall perform the following procedure:

The S-NAPTR procedure shall use "Service Parameters" of

"x-3gpp-pgw:x-s5-gtp", "x-3gpp-pgw:x-s5-pmip", "x-3gpp-ggsn:x-gn"
and set the Application-Unique String to the FQDN

<APN-NI>.apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org
The S-NAPTR procedure returns either an SRV record set or an A/AAAA record set.
In order to prefer a collocated PGW, the MME shall inspect the returned canonical names and remove the first two labels before checking for the collocation of the SGW and the PGW.  Any PGW canonical name that match the current SGW canonical name (the SGW node name was previously stored with the other PDN in the MME) shall be used first since those are PGW interfaces that are collocated with the current SGW. 

If no such collocated node pair can be found and topologically close nodes are preferably to be selected, any PGW records whose canonical name has the longest matching suffix in common with the canonical name of the current SGW shall be preferred since those are PGW that are topologically closer to the current SGW.

The DNS records are then used to contact the PGW node (using the statistical weights in the SRV record set and random selection within the A/AAAA record sets but respecting the collocated records being first in the selection process and using the same protocol used by the existing PDN connection).
NOTE: The GGSN records would be used if there was no PGW for that APN.
5.1.1.4
Discovering a PGW for a 3GPP Access - S5/Gn intra-operator initial attach

Assuming an initial attach with PDN connection creation in 3GPP access, then the PGW and SGW are both to be selected.

The MME shall use the S-NAPTR procedure with "Service Parameters" of

"x-3gpp-pgw:x-s5-gtp", "x-3gpp-pgw:x-s5-pmip", "x-3gpp-ggsn:x-gn" 
and set the Application-Unique String to the FQDN

<APN-NI>.apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org 

The S-NAPTR procedure returns either an SRV record set or an A/AAAA record set.

The procedure here is only a pre-selection of PGW candidates. This is generally required since the possible SGW that can serve the cell the UE is in must be found before it is possible to see if any of the preferred combined PGW/SGW can serve both the cell the UE is in and the selected APN at the same time.

The DNS output data shall be "saved" here and the S-NAPTR procedure is "frozen" for later use in case of failures. 

Editor's Note: The procedure here will therefore be completed in the PGW/SGW node selection section after SGW selection has been covered.

Editor's Note: There is the special case of one SGW service area where all SGW will serve every cell and it is in theory enough to see if the PGW has any SGW collocated. This could be handled as a separate case. However, this is covered with an optimization in the general SGW selection rather than here.
Editor’s note: This section will be updated with the reference to the combined PGW/SGW selection procedure.

* * * Next Change * * * *

5.2.1
General

These procedures are employed when an SGW needs to be selected by an EPC core node and a PGW has already been selected. In particular for the tracking area update procedure with SGW change.

Editor's Note: It is FFS how the SGW selection can be done in the case of Routing Area Update with MME interaction and with SGW change. A very similar approach based on RAC could be used, but there might be other requirements as the proximity to the SGSN.

The SGW is selected based on the target cell where the UE has moved into. The MME has the new target eNodeB cell ID (eCID) available which includes the TAI. The TAI includes the TAC, the MNC and the MCC.  

Editors Note: S1-MME message format is not finalized, and it might not include the cell ID in its final form but only the eNodeB identifier of the TAC. In that case the eNodeB ID would replace the TAC ID below. 

The authoritative DNS server responsible for the “tac.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org” domain shall provision NAPTR records for SGWs under the FQDN:

tac-lsb<TAC-LSB>.tac-msb<TAC-MSB>.tac.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org
where <TAC-MSB> is the most significant 8 bits of the value of the tracking area code as a two character hexadecimal string representation and <TAC-LSB> is the hexadecimal string representation of the remaining bits of the TAC. For the purposes of this document the above FQDN will be called the TAI FQDN and the NAPTR record-set at that location the TAI NAPTR record-set.

The S-NAPTR procedure for finding a candidate set of SGW nodes shall use the following FQDN as the Application-Unique String:   
tac-lsb<TAC-LSB>.tac-msb<TAC-MSB>.tac.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org


The S-NAPTR procedure returns either one SRV record set or one A record set and/or one AAAA record set. 

To facilitate possible future use in the SGW Load Re-balancing procedure the provisioning of DNS records shall adhere to two constraints to allow identification of an SGW service area. 

Constraint 1:  If the operator has more than one SGW service area the TAI NAPTR records above shall be flag "" and point to the SGW service area record with a name of the operators choosing in the replacement string of the record.     Hence, the TAI based record above shall point to the SGW service area records(s).

Constraint 2:  If the operator has one SGW service area he is free to either follow constraint 1 or  to not use flag "" in the TAI NAPTR record location, avoiding one query. 

Editors Note: Always following constraint 1 could allow an MME to store the SGW service area name and use it later to find other SGW nodes in the same SGW service area. That function could be used in a future SGW Load Re-balancing function. 
5.2.2
SGW Selection during TAU with SGW change - 3GPP roaming case 

For the roaming case the type of protocol (PMIP vs. GTP) is chosen based on a roaming agreement according to 3GPP TS 23.401 [11].  The MME shall therefore use the S-NAPTR procedure with "Service Parameters" of 

"x-3gpp-sgw:x-s8-gtp" or  "x-3gpp-sgw:x-s8-pmip" 
based on the roaming agreement using GTPv2 or PMIPv6 respectively and set the Application-Unique String to the FQDN specified in the start of subclause 5.2.1.  

The S-NAPTR procedure returns either one SRV record set, or one A record set and/or one AAAA record set at a time. The records are then used to contact the node using the priority and statistical weights in the SRV record set as per IETF RFC 2782 [8] and random selection within the A/AAAA record set. 

If the first choice protocol (PMIP or GTP) fails the second choice MAY be tried subject to the operators' roaming agreements. 

Once an SGW is successfully contacted the selected SGW host name, selected SGW IP address, selected port (if non-standard) and selected protocol type (GTP vs. PMIP) shall be stored in the MME on a PDN basis. 

5.2.3
SGW Selection during TAU with SGW change - non-roaming case 

This differs from the 3GPP roaming case in 5.2.2 primarily in that the PGW and the SGW are in the same network. Hence, there is a need to be able of selecting a SGW collocated with  the PGW. The current PGW's node name should previously have been stored in the MME when the default bearer was established and is therefore available for comparison.

For the non-roaming case the S-NAPTR procedure shall be initiated with "Service Parameters" of 

"x-3gpp-sgw:x-s5-gtp" or  "x-3gpp-sgw:x-s5-pmip"

and set the Application-Unique String to the FQDN specified in the start of subclause 5.2.1.  

In order to be able to preferably select a collocated SGW, before contacting the SGW server(s) identified from the S-NAPTR procedure the MME shall resort the records using a stable sorting procedure to move the records of any SGW nodes that have the same node name as the current PGW node name before the remaining records. The records are then used to contact the node using the priority and statistical weights in the SRV record set as per IETF RFC 2782 [8] and random selection within the A/AAAA record set. 

Editors Note:  The case of preferring topologically close nodes is not covered yet in this subclause but shall be added in the future. The impact to the above paragraph is the records would be sorted based first on the degree of node name matching then the IETF RFC 3958 [9] ordering.

Once an SGW is successfully contacted the selected SGW host name, SGW IP address used,  port (if non-standard) and selected type (GTP vs PMIP) shall be stored in the MME on a PDN basis.

5.3 Procedures for Discovering and Selecting a PGW and SGW
This scenario applies to the case when a UE first attaches and a PGW and SGW are not yet assigned by the MME. With these procedures, the MME shall first pre-select the SGW, next the PGW is selected and then the SGW is actually selected. 

The SGW selected here shall serve the UE's cell. During the attach the MME receives the eNodeB cell ID which has the TAI value. 

The S-NAPTR procedure to get the list of "preselected" SGW be used with "Service Parameters" of 

"x-3gpp-sgw:x-s5-gtp", "x-3gpp-sgw:x-s5-pmip" 
and set the Application-Unique String to the FQDN specified in the start of subclause 5.2.1.  

The S-NAPTR procedure returns either one SRV record set, or one A record set and/or one AAAA record set in an iteration. Within the record set the priority and statistical weights in the SRV record set as per IETF RFC 2782 [8] and random selection within the A/AAAA record set generate an ordered list. Unlike most of the other subclauses using the S-NAPTR procedure the SGW is NOT contacted at this time based on this record set(s). This is the list of SGW "preselection candidates".  

The list of "candidate" PGW is obtained as follows:

The S-NAPTR procedure to get the list of "candidate" PGW shall use "Service Parameters" of 

"x-3gpp-pgw:x-s5-gtp", "x-3gpp-pgw:x-s5-pmip" 
and set the Application-Unique String to the FQDN

<APN-NI>.apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org

The S-NAPTR procedure then returns either an SRV record set or an A/AAAA record set. Within the record set the priority and statistical weights in the SRV record set as per IETF RFC 2782 [8] and random selection within the A/AAAA record set generate an ordered list.    

Again unlike the other subclauses using the S-NAPTR procedure the PGW is NOT contacted at this time. The procedure is run through all record sets (i.e. it does not stop at the first PGW record set). This produces the "candidate" list of PGW which in this case are all possible PGW that serve the APN. 

The MME removes any records from the two lists that are impossible due to lack of common protocol support (i.e. if every SGW records is S5-PMIP then the PGW records with S5-GTP cannot be used) . 

In order to be able of preferably selecting collocated SGW and PGW, the MME then shall take the pruned "candidate" list of PGW and the "pre-selection candidate" list of SGW and the MME shall resort the records using a stable sorting procedure to move the records of any SGW nodes that have the same node name as the current PGW node name before the remaining records.

Editors Note:  The case of preferring topologically close nodes is not covered yet in this subclause but shall be added in the future. The impact to the above paragraph is the records would be sorted based first on the degree of node name matching then the IETF RFC 3958 [9] ordering.

Each PGW record shall be used in turn to try to contact a PGW until one is successfully contacted (or all fail and a error is returned).

At this point a PGW is selected.   

For the successfully contacted PGW the selected PGW service ( "x-3gpp-pgw:x-s5-gtp" or  "x-3gpp-pgw:x-s5-pmip")  shall be used  to find the desired SGW records with the corresponding service ("x-3gpp-sgw:x-s5-gtp" or  "x-3gpp-sgw:x-s5-pmip respectively"). The SGW selection at this point returns to exactly the same state as the non-roaming case for SGW selection in 5.2.3 with a pre-existing PGW and protocol and the procedure shall continue in the same manner.
5.4 
Procedures for Discovering and Selecting an MME
These procedures can be used as part of the 'Inter eNodeB handover with MME relocation' procedure to select an MME.  

The MME is selected based on the target cell where the UE has just moved into. The MME has the new target eNodeB cell ID (eCID) available which includes the TAI. The TAI includes the TAC, the MNC and the MCC.  

Editors Note: S1-MME message format is not finalized, and it might not include the cell ID in its final form but only the eNodeB identifier of the TAC. In that case the eNodeB ID would replace the TAC ID below. 

The authoritative DNS server responsible for the “tac.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org” domain shall provision NAPTR records for MMEs under the FQDN:

tac-lsb<TAC-LSB>.tac-msb<TAC-MSB>.tac.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org
where <TAC-MSB> is the most significant 8 bits of the value of the tracking area code as a two character hexadecimal string representation and <TAC-LSB> is the hexadecimal string representation of the remaining bits of the TAC.




The S-NAPTR procedure for finding a candidate set of MME nodes is started with "Service Parameters" of 

"x-3gpp-mme:x-s10" 
and setting the Application-Unique String to the FQDN:

tac-lsb<TAC-LSB>.tac-msb<TAC-MSB>.tac.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org
The S-NAPTR procedure returns either one SRV record set or one A record set and/or one AAAA record set at a time. The records are then used to contact the node using the priority and statistical weights in the SRV record set as per IETF RFC 2782 [8] and random selection within the A/AAAA record set.

Note:  If an operator does not use the "a" and "s" flags in the TAI NAPTR records (i.e. they use the "" flag) it is strongly recommended that the TAI NAPTR records point directly to NAPTR records at mmegi<MMEGI>.mme.epc.mnc<mnc>. mcc<mcc>.3gppnetwork.org  (i.e. an MME pool )
* * * Next Change * * * *

<Proposed change in revision marks>

